Much of the mystery surrounding the function of the thymus gland was dispelled by the demonstration that its removal shortly after birth resulted in an impaired capacity to respond to various antigenic stimuli, including tissue homografts and injections of bacteria and of foreign proteins (Archer and Pierce, 1961; Miller, 1961) .
These observations have now been made in several mammalian species, and it is well established that the thymus plays a vital part in the development of the lymphoid tissues and of normal immune responses: much of the evidence has been reviewed by Miller et a!. (1962) and is described in a recent symposium (Good and Gabrielsen, 1964) .
There is good evidence that the thymus secretes a humoral factor capable of stimulating lymphopoiesis in other lymphoid tissues (Levey et d., 1963; Osoba and Miller, 1964) , and it is also likely that it produces large numbers of lymphocytes (Nossal and Gorrie, 1964; Sainte-Marie and Leblond, 1964) , though this has not been established with certainty.
Though the thymus undergoes involution in adult life, lymphocytic mitotic activity, while not as prominent as in early life, maintains a high level, and in recent observations Metcalf (1965 ), Miller (1965 ), Miller et al. (1965 ), and Taylor (1965 provide evidence that thymectomy in the adult mouse is followed after an interval of several months by a depression of immune responsiveness.
Apart from thymic tumours, the only condition for which thymectomy is commonly performed in man is myasthenia gravis. The changes in the thymus in this condition commonly include the formation of germinal centres, and both this and the demonstration of immunoglobulin (IgG) in the thymus in myasthenia (White and Marshall, 1962) Mackay, 1962 ; Miller, 1963; Gunn et al., 1964; Hutchins and Harvey, 1964 Gail, 1963; Mackay et al., 1963) . In the present paper we describe the results of thymectomy in three cases of systemic lupus and two cases of rheumatoid arthritis. Four of the cases were selected because of the failure of conventional therapy to control the disease, while the fifth case was chosen in an attempt to minimize renal damage.
Operation
A vertical mid-line incision was used to expose the sternum, which was split vertically by means of Lebsche's chisel. The two halves of the sternum were then separated by two Holmes Sellors combined separators and approximators. All the fat in the anterior mediastinum was removed along with the thymus gland, which generally showed the typical H-shaped structure, having two longer inferior processes and two shorter superior ones, the latter often extending to the thyroid gland. One or two tiny arterial branches were commonly found and ligated. There was always at least one small vein entering the innominate vein, as it lies transversely behind the thymic gland. If either pleural cavity was opened into (and this was apt to happen during an attempt to remove the fat adherent to the pleural sacs) it was drained, and if both pleural sacs were opened two drains were inserted and passed on to underwater seal drainage, the inlet tubes of each being connected by a Y tube in order to maintain an even pressure in the two sides. If the pleural sacs were not opened an anterior mediastinal drain was used. The sternum was brought together with three or four wire sutures, and these were reinforced with interrupted linen-thread stitches drawing the overlying aponeurosis together. The wound was then closed. It is hoped to readmit this patient for cyclophosphamide therapy in the near future.
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The histological features of the thymus glands will be described in detail elsewhere. The main features may be summarized as follows.
Degree of Involution.-The thymic glands appeared grossly normal. Examination of multiple histological sections showed marked variation in the degree of involution. The gland from Case 4 was most severely involuted, consisting of very small areas of thymic tissue widely separated by fatty tissue. The gland from Case 5 showed least involution, consisting of approximately 30 g. of thymic tissue, including, of course, interlobular adipose tissue.
It is of interest that the gland from Case 3-the only patient not treated with corticosteroids prior to operation-showed more pronounced involution than that from Case 2, a patient of the same age who had received steroid therapy for some six months before operation.
Cortex.-Cortical tissue was discernible in all the glands, although in Cases 3 and 5 it formed a rather thin, discontinuous layer. No mitoses were seen in the cortex of any of the glands; mast cells were seen in all glands, particularly in the outer part of the cortex, but preliminary counts did not suggest that they were increased in number. Occasional Russell bodies were seen in the cortex in all the S.L.E. cases and in Case 5, while a few plasma cells were found in Cases 3 and 5.
Medulla.-Apart from Case 2, in which the medulla of the thymus was markedly atrophic, the amount of medullary tissue was disproportionately great when compared with the cortex. Germinal centres, surrounded by a zone of tightly packed lymphocytes, were seen in the medulla of all glands except that in Case 4. In Cases 1, 2, and 3 these centres were relatively few and small when compared with those observed in the thymus in most cases of myasthenia gravis, but their activity is indicated by numerous mitotic figures. In Cases 1, 2, and 3 the medulla also contained other round or oval areas which had relatively few cells and no mitoses: the appearances are similar to those regarded by Burnet and Mackay (1965) as inactive germinal centres. In Case 5 the thymus contained larger and more numerous germinal centres than in the other cases, the appearances resembling those seen in myasthenia gravis.
Hassall's corpuscles were present in all the thymus glands. In Case 2 they were unusually large and cystic, being lined often by a single layer of cells enclosing amorphous eosinophilic material. No abnormality was noted in the arrangement of reticulin fibres and medullary blood-vessels, the appearances resembling those described by Sainte-Marie and Leblond (1964) in the thymus of young rats.
The main features of the excised thymus glands are summarized in Table II. 
Discussion
The possibility that thymectomy might be of therapeutic value in these five cases was based upon the following premises: (a) that pathological changes in systemic lupus and rheumatoid arthritis result from immune reactions and (b) that thymectomy might suppress the pathogenic immune responses.
There is no conclusive evidence for either of these possibilities, and in each case the decision to perform thymectomy Thymectomy-Milne et al. BRIsH was based upon the poor outlook in the cases of systemic lupus and the severe pain and progressive disability in the patients with rheumatoid arthritis, one of whom had also developed serious complications of steroid therapy. The histological changes in the excised thymus glands were similar to those described by Burnet and Mackay (1962, 1965) in two cases of systemic lupus. The degree of cortical atrophy, although considerable, appeared less marked than in Burnet and Mackay's cases, and, unlike these authors, we do not feel justified in claiming an increase in the numbers of Hassall's corpuscles ; nor were plasma cells numerous in any of our cases, although in all except Case 4 either plasma cells or Russell bodies were seen in small numbers. Perhaps the most striking abnormality which could not be attributed to the non-specific effects of illness or steroid therapy was the presence of structures morphologically indistinguishable from lymphoid germinal centres. Assuming that these structures are indicative of an immune response within the thymus, Burnet and Mackay (1962) have suggested possible ways in which they may be concerned in the development of the autoimmune responses observed in systemic lupus. However, there is at present little firm evidence on which to assess their significance.
The only indirect evidence of any change after thymectomy in the immunological status of any of these cases is the development of lymphopenia in Case 1.
In view of the latent period of several months between thymectomy and subsequent suppression of immune responsiveness in adult mice (R.B. Taylor, personal communication, 1964) , it may be that the effects of thymectomy in these patients will not become fully apparent for a long time. The results are difficult to assess at present, but in general it can be said that no dramatic benefit has resulted from removal of the thymus in any of these cases. The initial improvement postoperatively in Case 1 was probably due to the increase in steroids to cover the operation. The apparent alleviation of symptoms in Case 4 and " cure " in Case 2 may be related to natural variations in severity and remissions known to occur in these diseases. If one accepts Burnet and Mackay's hypothesis (1965) (Helyer and Howie, 1963b) , suggests that the fundamental defect is not an intrinsic abnormality of the thymus. If the mouse disease and systemic lupus are basically the same, then the failure to demonstrate clearly the value of thymectomy in the five patients described is perhaps not surprising.
Our experience in Case 3 supports the recent reports on the value of cytotoxic drugs, such as cyclophosphamide, in the treatment of systemic lupus, though it remains possible that improvement in this case was due to the combination of thymectomy and cyclophosphamide.
Despite the apparent importance of the thymus in autoimmunity, it is clear that much further study is necessary to elucidate its possible role in the pathogenesis of the connectivetissue diseases.
Summary
Thymectomy was performed on three cases of acute disseminated lupus erythematosus and two cases of rheumatoid arthritis which were not responding to conventional therapy.
No significant clinical improvement was observed nor was there any appreciable change in the immunological status of the patients.
While it is admitted that the thymus is probably a major immunological organ, further work is necessary to assess its role in autoimmune disease.
We should like to thank Dr. T. Cochrane, Ayr, and Dr. J. B. Barr, Kilmarnock, for referring Cases 1 and 5 respectively.
ADDENDUM.-Since this article was submitted for publication Mackay and Smalley (1966) have reported in detail the results of thymectomy in three patients with systemic lupus erythematosus. These patients showed no immediate postoperative improvement and required full treatment with corticosteroids, but have remained in moderate-to-good health over observation periods of one to three years.
